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The Western Hemisphere Species oi Rhys s emus and Trichiorhyssemus (Coleoptera: Scarabaeidae)
Robert D. Gordon and Oscar L. Cartwright
Introduction
Species of Rhyssemus and Trichiorhyssemus are small, dark, rough scarabs with secretive habits. They are not commonly collected because many of them are not attracted to light nor are they associated with a particular type of dung as are many of the other aphodiine scarabs. From what is known of their habits, they are apparently associated with the upper layer of soil. Hamilton (1889) states that Rhyssemus scaber Haldeman was taken on Brigantine Island, New Jersey, in a salt marsh on a sandy spot about six inches above the level of the ordinary tides. He further states that R. scaber does not burrow but "lives beneath a thin layer of confervoid growth that forms on the marshes and about the roots of grass." Gordon and Cartwright also collected R. scaber among the roots of grasses behind the beach dunes south of Rehoboth, Delaware. Gordon collected R. sonatus LeConte in prairie dog mounds in southwestern North Dakota where they were associated with the fringes of the mound where the soil was loose and thin. All dissected specimens had the gut Robert D. Gordon, Systematic Entomology Laboratory, U.S. Department of Agriculture, National Museum of Natural History, Smithsonian Institution, Washington, D.C. 20560. Oscar L. Cartwright, Department of Entomology, National Museum of Natural History, Smithsonian Institution, Washington, D.C. 20560. contents composed of particles of sandy soil. Gordon also found R. sonatus in large numbers in the burrows of Spermophilus richardsoni (ground squirrel) in north central North Dakota.
Both Rhyssemus and Trichiorhyssemus are distributed worldwide. Prior to the present paper, 12 species of these genera were known from the Western Hemisphere, nine from Mexico or north, and three from South America. Five new species of Rhyssemus are described herein: one from the United States, one from Mexico, and three from South America. All species discussed are apparently native to the Western Hemisphere except Rhyssemusgermanus (L.), an Old World species that has become established in the northeastern United States and southern Canada. It was probably introduced in soil from European ports since the known North American specimens are all from the vicinity of the St. Lawrence River and the Great Lakes. The soil inhabiting tendency of members of Rhyssemus would seem to make their distribution by artificial means likely.
The illustrations presented herein were done by Mrs. Elsie Froeschner, Smithsonian staff artist. Most of the material studied is in the U.S. National Museum (USNM) collection located in the National Museum of Natural History, Smithsonian Institution, but several other sources gener-TYPE-SPECIES.-Ptinus germanus Linnaeus, by subsequent designation of Balthasar, 1964. Elongate; upper surface dull, usually rough, usually encrusted with soil particles, black, blackish brown or reddish brown in color; dorsal surface lacking visible setae or scales. Head tuberculate, tubercles usually dense and variable in size; vertex with a large, usually elongate, oblique swelling or tubercle on each side; clypeus rounded, angulate or dentate on each side of median emargination; gena distinct, usually angularly rounded. Pronotum with transverse ridges (1 to 5 in number), transverse furrows, and a short, longitudinal, median furrow usually interrupting posterior transverse ridges; lateral and basal borders finely margined, often fringed with flattened setae; anterior margin of pronotum with a pale, membranous area. Elytral striae impressed, intervals carinate, tuberculate or otherwise distinctly sculptured. Epipleuron extending to extreme apex of elytron. Metasternum with longitudinal groove or impressed midline. Last abdominal sternum transversely impressed.
Foretibia with 3 lateral teeth and an apical spur. Middle and hind tibiae only slightly broadened apically, apices fringed with setae and 2 acute apical spurs.
More than 50 species of Rhyssemus have been described from all parts of the world with the majority of the species occurring in the Palearctic and Oriental regions. Only 14 species are known from the Western Hemisphere, including five described herein for the first time. The Western Hemisphere species are distinctive and readily distinguished from one another by use of external morphological characters.
All known members of this genus from South America lack the pronotal fringe of flattened setae present in all species from Central America and northward. No other differences of consequence could be found, however, and we have kept all species in Rhyssemus.
The Western Hemisphere species of Rhyssemus were last treated by Schmidt (1922) in his work on the Aphodiinae of the world. At that time only one species was known from South America and no illustrations were provided. Prior to Schmidt, Clouet (1901) Rhyssemus scaber Haldeman, 1848:107. -Horn, 1871:290; 1887 :88.-Leng, 1920 :251.-Schmidt, 1922 MALE.-Length 3.3 mm, greatest width 1.5 mm. Elongate, widest behind middle of elytra, lateral margin of elytron not straight. Color dark reddish brown, pronotum and elytron black. Surface of head tuberculate, tubercles discrete, becoming smaller and denser toward posterior margin; anterior clypeal margin distinctly emarginate between rounded angles, feebly, narrowly reflexed. Pronotum 1.0 mm long by 1.25 mm wide; closely, densely tuberculate, with 4 transverse ridges, tubercles large on ridges, small in furrows, posterior 3 ridges narrowly broken at middle ( Figure 1 ); lateral and basal borders narrowly margined, with a fringe of closely spaced, flattened setae. Elytra 2.2 mm long, 1.5 mm wide, humerus sharply dentate; striae deeply impressed, coarsely punctured, punctures separated by 2 to 3 times their diameter; interval wide, flat, with median costa, costa narrowly, irregularly broken, an elongate tubercle present at inner margin of interval opposite each strial puncture. Mesosternum densely punctured, feebly carinate between coxae. Metasternal midline distinctly impressed, extending from apex to base of metasternum; surface smooth, feebly alutaceous medially, becoming strongly alutaceous and roughened laterally. Abdominal sterna alutaceous, dull with narrow fluting on anterior margin, fluting becoming longer on successive sterna, each sternum with a row of indistinct tubercles extending from lateral border nearly to midline. Pygidium rough with scattered, fine tubercles and alutaceous sculpture, 2 erect setae present apically. Foretibia smooth with 3 lateral teeth, the posterior tooth at middle of tibia; spur long, slender, slightly sinuate, angled slightly downward. Middle and hind tibiae equal in length to femora, each apex fringed with short, somewhat unequal setae and 2 spurs, outer spur short, straight, half as long as inner spur, inner spur slightly longer than first tarsal segment, feebly sinuate. Hind tarsus shorter than tibia, basal segment as long as 2nd and 3rd combined, segments 2-4 successively decreasing in length, 5th segment nearly twice as long as 4th. Genitalia with lateral lobe short, broad, feebly bent downward at apex; internal sac lined with tiny teeth (Figure 18 ).
FEMALE.-Similar to male except the pygidium is wider and the penultimate abdominal sternum slightly longer at middle.
VARIATION.-Length 3.2 to 3.4 mm, width 1.5 to 1.8 mm. The dorsal color varies from black to NUMBER 317 a light reddish brown. The reddish-brown specimens are nearly always slightly teneral. The carinae on the elytral intervals are not as strongly raised in some specimens and are occasionally broken into narrow, elongate tubercles. Rhyssemus neglectus Brown, 1929:92-93.-Leng and Mutchler, 1933:39. MALE.-Length 3.4 mm, greatest width 1.6 mm. Elongate, widest behind middle of elytra, lateral margin of elytron not straight. Color black except clypeus, ventral surface of head, prosternum, legs, and median portion of abdomen reddish brown. Surface of head densely tuberculate, tubercles coarse medially, becoming finer and denser laterally and posteriorly; anterior clypeal margin distinctly emarginate between angulate angles, narrowly, feebly reflexed. Pronotum 2.0 mm long by 1.5 mm wide; pronotal surface densely tuberculate between 4 irregular, transverse ridges (Figure 2 ), surface of ridges smooth, anterior ridge irregularly complete, made up of large, connected tubercles, 2nd ridge narrowly incomplete medially, strongly raised and uniform from middle halfway toward lateral border, 3rd ridge irregular, incomplete medially, made up of large, incompletely connected tubercles, 4th ridge composed of separated, transversely elongate tubercles, widely incomplete medially; lateral and basal border narrowly margined, with fringe of coarse, flattened setae. Elytra 2.3 mm long, 1.6 mm wide, humerus strongly dentate; strial groove strongly impressed, punctate, punctures separated by 2 to 3 times their diameter; sutural interval smooth, lacking tubercles, rest of intervals with median row of very large, discrete tubercles and an irregular row of small tubercles on inner margin adjacent to strial punctures. Mesosternum densely punctured, feebly carinate between coxae. Metasternum as described for scaber. Abdominal sterna as described for Rhyssemus scaber except lateral tubercles nearly obsolete. Pygidium scabrous, with scattered tubercles and 2 erect setae present apically. Foretibia smooth, with 3 lateral teeth, the posterior tooth at middle of tibia; spur long, slender, curved downward slightly at apex. Middle and hind tibiae each fringed with short, unequal setae and 2 spurs, outer spur less than half as long as inner, inner spur slightly longer than first tarsal segment, feebly sinuate, apex sharp. Hind tarsus shorter than tibia, basal segment as long as segments 2-4 combined, segments 2-4 slightly decreasing in length successively, 5th segment nearly twice as long as 4th. Genitalia with lateral lobe short, feebly bent downward and membranous at apex; internal sac lined with tiny teeth (Figure 19 ).
VARIATION.-Length 3.3 to 3.8 mm, width 1.6 to 1.9 mm. The dorsal color becomes brown or reddish brown in specimens not fully mature. The transverse pronotal ridges vary in degree of fusion and size of the tubercles of which they are composed. Two specimens observed had three pygidial setae rather than two. We regard a single specimen in the USNM collection labeled "Woodridge, DC" as extremely questionable. Brown, 1929:91; 1950:201. MALE.-Length 3.1 mm, greatest width 1.5 mm. Elongate, widest at middle of elytra. Color black except anterior clypeal margin, ventral surface of head, propleuron, legs, and last abdominal sternum reddish brown. Surface of head roughly tuberculate in apical half, posterior half granulate except a large tubercle present on each side of middle; anterior clypeal margin emarginate between dentate angles, narrowly reflexed. Pronotum 0.9 mm long, by 1.2 mm wide; surface with 4 distinct, raised ridges, ridges smooth, not tuberculate or punctured, posterior 2 ridges interrupted medially; area between ridges densely, coarsely punctured, anterior third of pronotum densely tuberculate ( Figure 3 ); lateral and basal borders narrowly margined, with a fringe of closely spaced, flattened setae. Elytra 2.0 mm long. 1.5 mm wide, humerus dentate; striae distinctly impressed, punctured, punctures separated by 2 to 3 times their diameter; intervals flat except sutural interval slightly raised with faint, mostly distinct, median row of tubercles, other striae with 2 rows of tubercles, outer row large, rounded; inner row of tubercles small, some elongate. Mesosternum strongly alutaceous, sharply, distinctly carinate between coxae. Metasternal midline extending from apex to base of metasternum; surface smoothly shiny medially, becoming rough and scabrous laterally. Abdominal sterna distinctly alutaceous, dull, with fluting along anterior margin of each sternum and a row of small tubercles joined to give appearance of serrated line from lateral border to midline. Pygidium rough, scabrous, strongly alutaceous, 2 erect, apical setae present. Foretibia feebly punctate, with 3 lateral teeth, the posterior tooth slightly behind middle of tibia; spur long, slender, straight, angled slightly downward. Middle and hind tibiae equal in length to femora, each apex fringed with short, unequal setae and 2 spurs, outer spur short, slightly curved, half as long as inner spur, inner spur longer than first tarsal segment, sinuate, apex acute. Hind tarsus shorter than tibia, basal segment longer than 2 and 3 combined, segments 2-4 slightly decreasing in length successively, 5th segment as long as 3 and 4 combined. Genitalia with lateral lobe short, broad at apex; internal sac with 2 triangular, lateral sclerites ( Figure 20) .
MATERIAL EXAMINED (Map 2
VARIATION.-Length 2.8 to 3.3 mm, width 1.2 to 1.6mm. The pronotal ridges are sometimes less distinct than described above. The relative sizes of the tubercles on the elytral striae also vary slightly.
TYPE-LOCALITY. Rhyssemus sonatus LeConte, 1881 :77.-Henshaw, 1882 :232.-Horn, 1887 :89.-Leng, 1920 :251.-Schmidt, 1922 MALE.-Length 3.6 mm, greatest width 1.7 mm. Elongate, widest at middle of elytra, nearly parallel sided. Color dark reddish brown; head except clypeus, pronotum except anterior border and antero-lateral angle piceous to black. Head tuberculate, tubercles fine, dense on vertex, becoming coarse and less dense across front; clypeus finely tuberculate, anterior margin distinctly emarginate between dentate angles, feebly, narrowly reflexed. Pronotum 1.0 mm long by 1.4 mm wide; closely, densely, finely tuberculate, 4 transverse ridges present with tubercles only slightly coarser than between, all ridges narrowly broken at midline ( Figure 4 ); lateral and basal borders narrowly margined, with fringe of evenly spaced, flattened setae. Elytra 2.4 mm long, 1.7 mm wide, humerus sharply dentate; striae deeply impressed, punctured, punctures separated by 4 to 6 times their diameter; intervals flat except sutural interval raised with single median row of tubercles, other intervals with 2 rows of tubercles, outer row large, rounded, inner row of tubercles small, elongate (Figure 4) . Metasternum strongly alutaceous, broadly carinate between coxae. Metasternal midline extending from apex to base of metasternum; surface smooth, shiny medially, becoming alutaceous and slightly tuberculate laterally. Abdominal sterna weakly alutaceous, with fluting along anterior margin of each sternum and a row of indistinct tubercles extending from lateral border nearly to midline. Pygidium scabrous, strongly alutaceous, 6 erect, apical setae present and several short, erect setae scattered over surface. Foretibia smooth, with 3 lateral teeth, the posterior tooth slightly behind the middle of tibia; spur long, robust, feebly sinuate, not curved downward. Middle and hind tibiae equal in length to femora, each apex fringed with long, unequal setae and 2 spurs, outer spur short, sinuate, less than half as long as inner spur, inner spur longer than first tarsal segment, feebly sinuate. Hind tarsus shorter than tibia, basal segment as long as segments 2-4 combined, segments 2-4 slightly decreasing in length successively, 5th segment twice as long as 4th. Genitalia with lateral lobe long, slender, abruptly bent downward before apex; internal sac with 3 large, median sclerites and a patch of small spicules laterally (Figure 21) .
VARIATION.-Length 2.7 to 3.7 mm, width 1.2 to 1.7 mm. The dorsal color varies from reddish brown to black. Specimens from northern Colorado usually have the pronotal ridges smoother and more apparent than described above and usually do not have tubercles on the sutural interval. The pygidial hairs are easily broken and there may be from none to eight present. Specimens with eight hairs are extremely rare.
TYPE-LOCALITY.-"near Chicago."
REMARKS.-This species closely resembles Rhyssemus californicus, but R. sonatus is usually smaller with larger elytral tubercles, a smoother metasternum, definitely denticulate clypeal angle, and usually six pygidial hairs. Rhyssemus californicus is also more elongate and parallel sided. The two species are apparently completely allopatric. At first glance some specimens from Pawnee National Grassland, Colorado, appear different from typical R. sonatus for reasons stated under variation above. In addition, these Pawnee specimens appear short and broad apically. Examination of more than 140 specimens from the Pawnee has revealed all degress of intergradation between typical R. sonatus and the extreme Pawnee type, and they are regarded as conspecific. It has not been possible to locate the type specimen of/?, sonatus. LeConte (1881) stated that he had one specimen "found by Mr. A. Bolter, near Chicago," but there is no specimen so labeled in either the LeConte or Horn collection. It is apparent from the description of the pronotum as being "without ridges" that LeConte's species is the same as that described above. FIGURES 5, 22; MAP 3 Rhyssemus californicus Horn, 1871:290; 1887 :89.-Leng, 1920 251. -Schmidt, 1922:503. MALE.-Length 4.0 mm, greatest width 1.8 mm. Elongate, parallel sided, widest at middle of elytra. Color black except clypeus, ventral surface of head, hypopleuron, legs, and last abdominal sternum reddish brown. Surface of head tuberculate, tubercles mostly discrete, subequal in size throughout; anterior clypeal margin emarginate between angulate angles, barely perceptibly reflexed. Pronotum 1.1 mm long by 1.25 mm wide; closely, densely tuberculate with 4 distinct, transverse ridges, tubercles same size on ridges as in furrows, all ridges narrowly interrupted medially ( Figure 5 ); lateral and basal borders narrowly margined, with fringe of flattened setae. Elytra 2.9 mm long, 1.8 mm wide, humerus dentate; striae distinctly impressed, closely punctured, punctures separated by 3 to 4 times their diameter; intervals wide, flat except sutural interval elevated with single median row of tubercles, other intervals with 2 rows of small tubercles, outside row of tubercles larger, rounded, inside row small, slightly elongate. Mesosternum alutaceous, feebly carinate between coxae. Metasternal midline deeply impressed, extending from base to apex of metasternum; surface roughened, shiny medially, becoming alutaceous and slightly tuberculate laterally. Abdominal sterna feebly shiny, slightly alutaceous with fluting along anterior margin of each sternum and indistinct tubercles laterally, especially strong on sterna 3 and 4. Pygidium scabrous, dull, 8 erect apical setae present. Foretibia smooth, with 3 lateral teeth, the posterior tooth at middle of tibia; spur wide basally, tapered to blunt apex, angled downward. Middle and hind tibiae equal in length to femora, each apex fringed with long, unequal setae and 2 spurs, outer spur short, sinuate, less than half as long as inner spur, inner spur longer than first tarsal segment, feebly sinuate. Hind tarsus equal in length to tibia, basal segment as long as segments 2-4 combined, segments 2-4 slightly decreasing in length successively, 5th segment twice as long as 4th. Genitalia as described for Rhyssemus sonatus except apex of lateral lobe blunt, feebly curved downward (Figure 22) .
Rhyssemus californicus Horn
FEMALE.-Similar to male except the pygidium is wider and the penultimate abdominal sternum slightly longer at middle. to 2.0 mm. The dorsal color pattern varies from reddish brown to black. Arizona specimens tend to be larger than California specimens; the specimens measuring more than 4.0 mm in length are nearly all from Arizona. The normal number of pygidial hairs is eight, but they are easily broken, so that any number of hairs from none to eight may be observed. FEMALE.-Length 3.8 mm, greatest width 1.8 mm. Elongate, robust. Color dark brown, shiny. Head with anterior clypeal margin moderately, evenly emarginate between bluntly rounded angles, arcuate to inconspicuous genae, edge finely, barely noticeably, reflexed; entire surface of head tuberculate, finely, feebly so just back of anterior margin, more noticeably so with larger tubercles over greatest convexity of clypeus, upper clypeus laterally and frontal area closely, finely tuberculate, with 2 indistinct, large tubercles each side near frontal suture; a deep pit or pore at base of gena in front of eye. Pronotum 1.0 mm long by 1.5 mm wide; finely margined, posterior angle emarginate, invisible from directly above, edge serrate anteriorly, fringed with flattened setae, posteriorly the setae gradually longer, nearly twice as long opposite scutellum and appearing thinner and closer; surface with 6 transverse ridges, first ridge very indistinct with small, low, feeble, scarcely noticeable tubercles, 2nd and 3rd ridges distinct, complete, large tubercles completely fused except at end, 4th ridge bending back at middle, joining 6th, interrupting and enclosing 5th ridge, last 3 ridges with tubercles distinct with few fused together; first transverse furrow filled with fine, close, distinct tubercles, 2nd and remaining furrows with slightly larger tubercles, wider 3rd furrow joins midline furrow to basal margin, interrupting last 3 ridges ( Figure  6 ). Elytra 2.4 mm long by 1.8 mm wide; humerus sharply, strongly dentate; interval finely alutaceous, strongly convex, a row of small tubercles down outside margin; striae narrow, deep, small strial punctures slightly crenating inner side of intervals, 2 lateral striae noticeably wider and with punctures larger and deeper (Figure 6 ). Me-sosternum smooth, transversely depressed at middle, midline deeper at ends and extending forward between middle coxae, a moderately deep, punctate marginal line posteriorly around middle coxae; metasternal triangle in front of posterior coxae long, deep, roughened within, transversely depressed. Abdominal sterna convex, anterior margin finely fluted with fluting gradually longer on successive segments, fluting extending more than half the length of terminal segment; posterior margin of sterna scalloped, especially noticeable on 2nd and 3rd sterna; remaining surface alutaceous, more shiny anteriorly and rougher with transverse row of shallow punctures behind small tubercles. Foretibia smooth, 3 lateral teeth present, middle tooth at middle of tibia, spur long, slender, feebly curved downward at apex. Middle and hind tibiae equal in length to femora, each apex fringed with long, unequal setae and 2 spurs, outer spur short, feebly sinuate, half as long as inner spur, inner spur as long as first tarsal segment, feebly sinuate. Middle and hind tarsi broken, missing. REMARKS.-Rhyssemus brownwoodi is a distinctive species of which we have seen only the female described above. The strongly convex elytral intervals, transversely depressed metasternum and the two large tubercles on the head distinguish R. brownwoodi. The species name is a genitive form of the type-locality. Rhyssemus mexicanus Hinton 1934 :29.-Blackwelder, 1944 216.
Rhyssemus brown woodi, new species
Rhyssemus mexicanus Hinton
MALE.-Length 2.9 mm, greatest width 1.3 mm. Elongate, nearly parallel sided. Color dark reddish brown except front and clypeus, prosternum, legs and abdomen lighter reddish brown. Head finely, evenly tuberculate except a large, slightly oblique tubercle on each side of middle of vertex; anterior clypeal margin distinctly marginate between angulate angles, feebly reflexed. Pronotum 0.9 mm long by 1.2 mm wide; closely, densely tuberculate except 4 distinct, transverse ridges somewhat smooth, posterior 2 ridges broken medially ( Figure 7) ; lateral and basal borders narrowly margined, with fringe of closely spaced, flattened setae. Elytra 2.0 mm long, 1.3 mm wide, humerus feebly dentate; striae extremely deeply impressed, punctured, punctures separated by 1 to 1 1/2 times their diameter; interval flat with a median row of large, closely spaced, acute tubercles and an inner row of very small tubercles on inner margin (Figure 7 ). Mesosternum alutaceous, with carinae strong between coxae, finer from coxae to anterior margin. Metasternal midline deeply impressed, complete, broadly foveate medially; surface shiny, roughened, becoming scabrous laterally. Abdominal sterna strongly alutaceous, with fluting along anterior margin of each sternum and a row of indistinct tubercles extending from lateral border nearly to midline; 4th sternum very strongly contracted medially. Pygidium roughly scabrous, tuberculate, 2 erect, apical setae present. Fore tibia smooth, with 3 lateral teeth, the posterior tooth at middle of tibia; spur long, robust, slightly curved downward apically. Middle and hind tibiae equal in length to femora, each apex fringed with short, unequal setae and 2 spurs, outer spur short, sinuate, apex curved, less than half as long as inner spur, inner spur longer than first tarsal segment, slightly sinuate. Hind tarsus shorter than tibia, basal segment as long as segments 2-4 combined, segments 2-4 subequal in length, 5th segment almost twice as long as 4th. Genitalia with lateral lobe thickened at apex, abruptly curved downward; internal sac lined with minute spicules, and 2 elongate, apically hooked sclerites (Figure 23) close, coarse, longitudinally elongate tubercles, only in transverse furrows and short basal longitudinal furrow tubercles smaller, closer more rounded; anterior transverse furrow deeper in anterior pronotal angle, almost disappearing at middle; a deeper furrow slightly posterior to middle, starting in lateral furrow, extending from side to side, joining midline furrow extending to base of pronotum (Figure 8 ). Elytra 2.0 mm long, 1.4 mm wide, humerus sharply, strongly dentate; interval sharply costate with summits narrowly alutaceous, broken into very short segments, sides of interval concave, evenly curving into sides of next interval; coarse, deep strial punctures separated by 3 to 5 times their diameter, conspicuous (Figure 8 ). Mesosternum densely, shallowly punctate; indistinctly doubly carinate between coxae. Metasternal midline long, deep, anterior end extending to mesosternal junction; surface extremely rough, coarsely so at middle, more finely so at sides and in metasternal triangle in front of posterior coxae, rough middle surface under high magnification with close, coarse punctures bearing short, recurved setae. Abdominal sterna convex with complicated surface sculpture; anterior margin finely fluted with fluting gradually longer on successive segments, fluting extending half the length of terminal segment; posterior margins of sterna scalloped, especially noticeable on 2nd and 3rd sterna, remaining surface alutaceous, most noticeable in front of and between scallops, more shining anteriorly and rougher with transverse row of widely spaced, shallow punctures behind small tubercles bearing short, recurved, spatulate hairs; penultimate sternum narrowed at middle, middle third half as long as length at sides. Foretibia smooth, 3 lateral teeth present, middle tooth at middle of tibia, spur long, slender, curved downward. Middle and hind femora with complete posterior marginal lines, surface rough, bearing numerous short, recurved hairs; tarsus shorter than tibia, fringed with short, unequal setae and 2 spurs, outer spur short, sinuate, apex curved, less than half as long as inner spur, inner spur longer than first tarsal segment, slightly sinuate. Hind tarsus shorter than tibia, basal segment as long as segments 2-4 combined, seg-NUMBER 317 13 ments 2-4 subequal in length, 5th segment almost twice as long as 4th. Genitalia with lateral lobe short, apex enlarged; internal sac lined with minute spicules, spicules becoming heavily clumped just beyond middle (Figure 24) mexicanus in external appearance, but the elytral intervals are costate rather than tuberculate as in R. mexicanus, and the striae are not nearly as deeply impressed as those of R. mexicanus. The species name is a genitive of the surname of Paul J. Spangler, to whom we dedicate this species. Rhyssemus minutus Petrovitz, 1970:238. MALE.-Length 1.8 mm, greatest width 0.8 mm. Elongate, slender, widest at middle of elytra, nearly parallel sided. Color dark reddish brown except clypeus, ventral surface of head, prosternum, legs and last abdominal sternum pale reddish brown. Head tuberculate, tubercles on clypeus and front elongate, surface between strongly alutaceous on front, front and vertex separated by a deep sinuate groove, outer end of groove with large, low tubercle, vertex strongly alutaceous, with coarse, irregular punctures; anterior clypeal margin barely perceptibly emarginate between feebly angulate angles, barely perceptibly reflexed. Pronotum 0.4 mm long by 0.7 mm wide; alutaceous throughout, more strongly so in furrows on ridges; anterior third of pronotum slightly raised, convex, indistinctly, coarsely punctured, separated from medium ridge by narrow furrow bearing dense, fine tubercles; median ridge broad, convex, with very coarse, scattered punctures, separated from posterior third of pronotum by narrow furrow bearing dense, fine tubercles; posterior third raised, convex, with coarse, sometimes contiguous punctures; lateral and basal borders narrowly margined, without setae ( Figure 9 ). Elytra 1.3 mm long, 0.8 mm wide, humerus barely perceptibly dentate; striae deeply impressed, punctate, punctures separated by twice their diameter; interval costate, bearing narrowly separated elongate tubercles, each interval appearing almost carinate, a row of feeble, barely perceptible, widely separated tubercles on inner margin next to stria (Figure 9 ). Mesosternum strongly alutaceous, feebly carinate between coxae. Metasternal midline extending from apex to base of metasternum, deeply impressed; surface shiny, feebly alutaceous, becoming scabrous and finely tuberculate laterally. Abdominal sterna shiny, feebly alutaceous, with fluting along anterior margin of each sternum and a row of irregularly distributed, coarse puncture extending from lateral border to midline. Pygidium scabrous, coarsely, indistinctly punctured, 2 erect, apical setae present. Foretibia smooth, with 3 lateral teeth, the posterior tooth slightly anterior to middle of tibia; spur long, slender, curved downward apically. Middle and hind tibiae equal in length to femora, each apex fringed with short, unequal setae and 2 spurs, outer spur short, curved, half as long as inner spur, inner spur longer than first tarsal segment, curved near apex. Hind tarsus equal in length to tibia, basal segment nearly as long as segments 2-4 combined, segments 2-4 subequal in length, 5th segment as long as 3 and 4 combined. Genitalia with lateral lobe abruptly curved downward at apex; internal sac lined with minute spicules (Figure 25) .
Rhyssemus minutus Petrovitz
FEMALE.-Similar to male in all respects except genitalia.
VARIATION.-Length 1.6 to 1.8 mm, width 0.7 to 0.8 mm.
TYPE-LOCALITY. FEMALE.-Length 2.1 mm, width 0.8 mm. Elongate, slender, nearly parallel sided. Color brownish black except anterior margin of head, ventral parts of head and pronotum, and legs brown. Clypeal margin broadly, weakly emarginate, slightly angulate on each side, margin finely reflexed, gena slightly greater than right angled; clypeal surface tuberculate, moderately shining but extremely minutely alutaceous between tubercles; occiput longitudinally, finely, densely furrowed with very elongate punctures. Pronotum 0.6 mm long by 0.8 mm wide; finely margined, anterior angle narrowly rounded, posterior angle broadly rounded into base; surface generally punctate, the punctures moderate sized, dense and contiguous in 2 transverse furrows, one extending inward from anterior angle almost x h total pronotal width, the other of equal length starting in lateral fovea but not reaching midline; longitudinal midline weakly impressed; transverse furrows about 4 punctures wide, midline 2 or 3 punctures wide; elsewhere punctures generally separated by one or 2 diameters, the intervening surface finely alutaceous (Figure 10 ). Elytra 1.25 mm long, 0.8 mm wide. Basal margin interrupted by striae. Intervals costate, alutaceous, striae deep, strial punctures weakly crenating sides of intervals, 9th interval not reaching humerus, 10th interval almost flat (Figure 10 ). Mesosternum strongly alutaceous, carinate between coxae. Metasternal midline long, im-NUMBER 317 15 pressed, metasternum shining but not minutely alutaceous with scattered, very minute punctures, a deep, coarse, impressed line around middle coxa from midline to scabrous and finely tuberculate, triangular area at sides; deep triangular depression anterior to posterior coxa connected to terminal pit of midline. Abdominal sterna finely alutaceous, each sternum with fluting along anterior margin, the fluting slightly longer on each succeeding posterior sternum, a row of fine, shallow, contiguous punctures along posterior border and an irregular, transverse line of similar punctures at middle. Pygidium scabrous, with two strong, erect, apical setae. Legs as described for Rhyssemus minutus. Male genitalia as in Figure 26 .
MALE.-Similar to female in all respects except genitalia.
VARIATION.-Length 1.85 to 2.2 mm, width 0.75 to 0.9 mm. In some specimens the pronotal midline is deeper, wider, and more evident. REMARKS.-This South American species is practically the same size as, and resembles very much, another South American species, Rhyssemus minutus, known only from Brazil and Venezuela. The frontal characters of the head will easily separate the two. The name mimicus is a Latin adjective chosen because of the resemblance between ^?. minutus and R. mimicus. Rhyssemus quinquecostatus Schmidt, 1911 :15.-Blackwelder, 1944 HOLOTYPE FEMALE.-Length 2.1 mm, greatest width 0.9 mm. Elongate, slender, widest at middle of elytra, lateral margin of elytron slightly rounded from base to apical declivity. Color light reddish brown except pronotum and head slightly darker. Head tuberculate, surface alutaceous, tubercles on front slightly elongate, tubercles on clypeus conical, pointed, front and vertex separated by a deep, sinuate groove; anterior clypeal margin distinctly emarginate between rounded angles, barely perceptibly reflexed. Pronotum 0.5 mm long by 0.8 mm wide; alutaceous throughout, more strongly so in furrows than on ridges; 5 transverse ridges present, anterior ridge near anterior margin, sinuate, 2nd ridge short, continuous, posterior 3 ridges incomplete, broken medially by 2 distinct, widely separated longitudinal ridges, longitudinal ridges joined anteriorly; lateral and basal borders of pronotum narrowly margined, without setae ( Figure 11 ). Elytra 1.6 mm long, 0.9 mm wide, humerus not dentate; striae feebly impressed, punctate, punctures separated by twice their diameter; intervals 1, 3, 5, 7, 9 costate, each costa rounded, intervals 2, 4, 6, 8, 10 flat, broad, impunctate (Figure 11 ). Mesosternum flat, not carinate. Metasternal midline extending from apex to base of metasternum, deeply, longitudinally impressed medially; surface feebly shining, alutaceous. Abdominal sterna feebly shining, with fluting along anterior margin of each sternum. Pygidium scabrous, indistinctly punctured, 2 erect, apical setae present. Schmidt (1911) discussed only one specimen and stated that it was in the British Museum. That specimen, a female, bearing the following labels, has been examined; "Type [orange-bordered disc]/Espirito Santo/Fry Coll 1905.100/ 42474/Schmidt/Type." In the Schmidt collection in the Riksmuseum, Stockholm, is another specimen labeled "Type/Espirito Santo/Fry Coll 1905.100." The labels are identical to those of the British Museum specimen, and it is very likely that the Riksmuseum specimen should also be considered a type. Since Schmidt mentioned only one in his original description, the specimen in the Riksmuseum cannot be considered a type, and the specimen in the British Museum must be the holotype. Two additional specimens are in the Schmidt collection, these from the Matto Grosso. All specimens examined are females.
Rhyssemus quinquecostatus Schmidt
MATERIAL EXAMINED (Map 5).-4 specimens. BRAZIL: Espirito Santo; MATTO GROSSO, Cuyaha; MATTO GROSSO, Corumba; PARA, Santarem. Rhyssemus beccarii Balthasar, 1939 :27.-Blackwelder, 1944 216.
Rhyssemus beccarii Balthasar
FEMALE.-Length 1.9 mm, greatest width 0.8 mm. Elongate, slender, parallel sided, widest at middle of elytra. Color dark reddish brown except anterolateral angle of pronotum, mouth parts, legs, and abdomen light reddish brown. Head tuberculate, tubercles larger at center of front than on clypeus, surface between tubercles alutaceous, front and vertex separated by a deep, sinuate groove, vertex strongly alutaceous, feebly punctured; anterior clypeal margin distinctly emarginate between rounded angles, weakly reflexed. Pronotum 0.5 mm long by 0.7 mm wide; alutaceous throughout; 5 transverse ridges present, anterior ridge low, broad, near anterior margin, 2nd ridge short, complete, posterior 3 ridges incomplete, broken medially by 2 narrowly separated longitudinal ridges, longitudinal ridges not joined anteriorly; lateral and basal borders of pronotum narrowly margined, without setae (Figure 12) . Elytra 1.4 mm long, 0.8 mm wide, humerus not dentate; striae distinctly impressed, punctate, punctures separated by 1 1/2 times the diameter of a puncture; intervals 1,3,5,7,9 costate, each costa rounded, intervals 2,4,6,8,10 flat, broad, impunctate (Figure 12 ). Mesosternum feebly carinate between coxae. Metasternal midline extending from apex to base of metasternum, deeply, longitudinally impressed medially. Abdominal sterna feebly shining, with fluting along anterior margin of each sternum. Pygidium scabrous, feebly punctured, 2 erect, apical setae present. Legs as described for Rhyssemus minutus.
MALE.-Not available for examination. VARIATION.-Length 1.7 to 1.9 mm, width 0.7 to 0.8 mm.
TYPE-LOCALITY.-Demerara, British Guiana.
TYPE DEPOSITORY.-National Museum of Natural History, Prague, Czechoslovakia. REMARKS.-We have seen only the four female type specimens loaned to us by the National Museum of Natural History, Prague, Czechoslovakia. These specimens bear labels as follows: "Guiana Inglese, Campo III Sul Demerara Tibicuri-cujaha, X-931, sped. Prof. N. Beccari/Typhus/Rhyssemus beccarii n. sp., Dr. V. Balthasar det." Since Balthasar did not designate a holotype, we herein designate one specimen as lectotype, three specimens as paralectotypes, and so label them. The form of Rhyssemus beccarii is most like that of R. quinquecostatus, but the pronotum is most like that of R. intrinsecus except that the short, transverse pronotal ridge is not divided by the two longitudinal ridges as it is in R. intrinsecus. Rhyssemus lineatus, new species FIGURES 13, 27; MAP 5 MALE.-Length 1.6 mm, greatest width 0.7 mm. Elongate, slender, widest at middle of elytra, parallel sided. Color dark reddish brown except head and pronotum slightly darker. Head tuberculate, tubercles small on clypeus, becoming larger on front with a single large, median tubercle in front of sinuate groove, front and vertex separated by deep, sinuate groove, outer end of groove with large, angulate tubercle; anterior clypeal margin feebly emarginate between rounded angles, weakly reflexed. Pronotum 0.4 mm long by 0.6 mm wide; alutaceous throughout, more strongly so in furrows than on ridges; 5 transverse ridges present, anterior ridge near anterior margin, sinuate, 2nd ridge short, narrowly broken medially, posterior 3 ridges incomplete, broken medially by 2 widely separated longitu-dinal ridges, longitudinal ridges angled toward each other apically but not joined; lateral and basal borders of pronotum narrowly margined, without setae (Figure 13 ). Elytra 1.2 mm long, 0.7 mm wide, humerus not dentate; striae deeply impressed, punctate, punctures separated by twice their diameter; intervals 1,3,5,7,9 costate, each costa carinate, intervals 2,4,6,8,10 flat, broad, impunctate ( Figure 13 ). Mesosternum strongly alutaceous, feebly carinate between coxae. Metasternal midline extending from apex to base of metasternum, deeply, longitudinally impressed medially; surface shining, slightly alutaceous. Abdominal sterna feebly shining, with fluting along anterior margin of each sternum. Pygidium scabrous, indistinctly punctured, 2 erect, apical setae present. Legs as described for Rhyssemus minutus. Genitalia with lateral lobe sharply curved downward at apex, apex broadly rounded; internal sac lined with minute spicules (Figure 27 ).
VARIATION.-Length 1.6 to 1.7 mm, width 0.7 to 0.8 mm.
TYPE MATERIAL (Map 5).-Holotype, male, PN Xingu, Jacare, Matto Grosso Brazil, Nov 1966, M. Alvarenga (USNM 73341). Seven paratypes with the same data as holotype (USNM; Museu de Zoologia da Universidad de Sao Paulo, Brazil).
REMARKS.-Rhyssemus lineatus is similar in appearance to R. quinquecostatus except that the elytral striae are deeply impressed, the odd elytral intervals are carinate, and the longitudinal ridges of the pronotum are not joined anteriorly in R. lineatus. In addition, the longitudinal pronotal ridges do not reach the short, anterior horizontal ridge in R. lineatus, but do reach it in R. quinquecostatus. The species name is a Latin adjective referring to the elongate, narrow form. FIGURES 14, 28; MAP 5 MALE.-Length 1.8 mm, greatest width 0.9 mm. Elongate, widest at middle of elytra, lateral margin of elytron rounded from base to apex. Color reddish black except anterolateral angle of pronotum, mouthparts, hypopleuron, legs and abdomen reddish brown. Head tuberculate, surface alutaceous, tubercles sharp, distinct on clypeus and front, becoming eroded, indistinct on vertex, front and vertex separated by a feebly impressed, barely perceptible, sinuate groove; anterior clypeal margin emarginate between rounded angles, feebly reflexed. Pronotum 0.5 mm long by 0.7 mm wide; alutaceous throughout, more strongly so in furrows than on ridges; 5 transverse ridges present, anterior ridge near and parallel to anterior margin, 2nd ridge short, completely interrupted medially by median longitudinal ridges, posterior 3 ridges incomplete, broken medially by 2 parallel, longitudinal ridges, longitudinal ridges not joined anteriorly; lateral and basal borders of pronotum narrowly margined, without setae (Figure 14) . Elytra 1.3 mm long, 0.9 mm wide, humerus not dentate; striae distinctly impressed, punctate, punctures separated by twice their diameter; intervals 1,3,5,7,9 costate, each costa rounded, intervals 2,4,6,8,10 flat, broad, impunctate (Figure 14) . Mesosternum strongly alutaceous, rounded between coxae, not carinate. Metasternal midline extending from apex to base of metasternum, deeply, longitudinally impressed; surface shining, feebly alutaceous. Abdominal sterna feebly shining, with fluting along anterior margin of each sternum. Pygidium scabrous, impunctate, alutaceous with 2 blunt, median tubercles, 2 erect apical setae present. Foretibia smooth, with 3 lateral teeth, the posterior tooth slightly anterior to middle of tibia; spur long, slender, curved downward apically. Middle and hind tibiae equal in length to femora, each apex fringed with long, unequal setae and 2 spurs, outer spur short, straight, half as long as inner spur, inner spur longer than first tarsal segment, slightly sinuate. Hind tarsus shorter than tibia, basal segment nearly as long as segments 2-4 combined, segments 2-4 subequal in length, 5th segment as long as 3 and 4 combined. Genitalia with lateral lobe abruptly bent downward at apex, apex bluntly pointed; internal sac REMARKS.-Rhyssemus intrinsecus most nearly resembles R. beccarii, but may be separated from that species and all other South American Rhyssemus by form alone. All other species are slender, elongate, and parallel sided, or nearly so; R. intrinsecus is comparatively short and robust. In addition, R. intrinsecus has the four posterior, transverse ridges of the pronotum completely divided by the longitudinal ridges; the other species have, at most, only posterior three ridges divided.
Rhyssemus intrinsecus, new species
The groove separating the vertex and front is faint and difficult to see in R. intrinsecus, deep and obvious in the other species. The species name is a Latin adjective referring to the type-locality in the interior of the South American continent.
Genus Trichiorhyssemus Clouet
Trichwrhyssemus Clouet, 1901 :8-Schmidt, 1922 :518-Balthasar, 1964 587.
TYPE-SPECIES.-Rhyssemus riparius Horn, by subsequent designation of Balthasar, 1964. Description as for Rhyssemus except as follows: elytron with short, erect or semierect setae on intervals; meso-and metasterna, abdominal sterna and middle and hind femora with short, mostly decumbent, scalelike setae.
Approximately 10 species of Trichiorhyssemus have been described from widely scattered localities worldwide. Of these, three species are known from the Western Hemisphere. See comments under Rhyssemus. Rhyssemus riparius Horn, 1871:290; 1887 :90. Trichwrhyssemus riparius.-Clouet, 1901 :28.-Schmidt, 1922 520. Rhyssemus caelatus LeConte, 1881 :77.-Horn, 1887 MALE.-Length 3.0 mm, greatest with 1.3 mm. Elongate, widest behind middle of elytra. Color reddish black except clypeus, ventral surface of head, prosternum, legs, and last abdominal sternum reddish brown. Head tuberculate, tubercles uniform and evenly distributed on front and clypeus, vertex with 2 long, obliquely transverse tubercles surrounded by small, close tubercles; anterior margin of clypeus emarginate between angulate angles, feebly reflexed. Pronotum 0.9 mm long by 1.1 mm wide; surface evenly, coarsely tuberculate except 4 transverse ridges composed of large, discrete tubercles, ridges nearly obsolete, posterior 3 ridges broken medially, furrow beween 2nd and 3rd ridges deep, distinct on each side of middle, interrupted medially ( Figure 15 ); lateral and basal borders narrowly margined, with fringe of evenly spaced, flattened setae. Elytra 2.0 mm long, 1.3 mm wide, humerus sharply dentate; striae distinctly impressed, punctured, punctures separated by 1 to 2 times their diameter; intervals flat except sutural interval raised, with single row of indistinct tubercles, other intervals with a median row of distinct tubercles each bearing a scalelike seta and a row of small, indistinct tubercles on inner margin (Figure 15 ). Mesosternum strongly alutaceous, distinctly carinate between coxae, more finely so from coxae to apex. Metasternal midline extending from base to apex of metasternum, deeply impressed; surface shiny, becoming rough, alutaceous laterally. Abdominal sterna alutaceous, feebly shining, covered with scattered scalelike setae. Pygidium scabrous, indistinctly tuberculate, 2 erect apical setae present. Foretibia smooth, with 3 lateral teeth, posterior tooth at middle of tibia; spur long, slender, slightly curved downward at apex. Middle and hind tibiae equal in length to femora, each apex fringed with long, unequal setae and 2 spurs, outer spur short, feebly sinuate, half as long as inner spur, inner spur longer than first tarsal segment, feebly sinuate. Hind tarsus shorter than tibia, basal segment as long as segments 2-4 combined, segments 2-4 subequal in length, 5th segment twice as long as 4th. Genitalia with lateral lobe short, nearly truncate apically, apex slightly bent downward, internal sac lined with minute spicules, spicules becoming dense medially (Figure 29) .
FEMALE.-Similar to male except pygidium wider and the penultimate abdominal sternum slightly longer at middle.
VARIATION.-Length 2.7 to 3.1 mm, width 1.1 to 1.4 mm. Dorsal color varies from reddish brown to black. The transverse pronotal ridges are slightly more distinct in some specimens as the disparity in size between ridge punctures and furrow punctures is greater.
TYPE-LOCALITY.-San Pedro River, Arizona. Rhyssemus cristatellus Bates, 1887 :102. Trichiorhyssemus cristatellus.-Clouet, 1901 :27.-Blackwelder, 1944 :216.-Schmidt, 1922 MALE.-Length 2.4 mm, greatest width 1.1 mm. Description as for Trichiorhyssemus riparius except differences as follows; pronotum with large, median, transverse furrow complete across midline, transverse ridge anterior to median fur-row narrow, sharply defined, composed of 1 or 2 rows of fused tubercles ( Figure 16) ; elytra with interval raised, not flat, inner row of small tubercles nearly obsolete; genitalia with apex nearly straight (Figure 30) .
VARIATION.-Length 2.3 to 2.8 mm, width 1.0 to 1.2 mm. Dorsal color varies from reddish brown to black. The pronotal sculpture is more distinctive in some specimens; the transverse ridges are higher and sharper than on others.
TYPE-LOCALITY.-Presidio, Mexico (lectotype herein designated).
TYPE DEPOSITORY.-British Museum (Natural History), London.
REMARKS.-This species and Trichiorhyssemus ripanus are very similar in appearance but can be separated by the external characters used in the key. In addition, the male genitalia of T. cristatellus are smaller proportionately than those of T. riparius, less robust and not curved downward at apex as much as those of T. riparius. Trichiorhyssemus cristatellus has a southern distribution and T.
MAP 7.-Distribution of Tnchiorhyssemus cristatellus (Bates) .
riparius is a northern species. Six type specimens were examined and a specimen labeled: "Syntype/Type/Presidio, Mexico, Forrer/Rhyssemus cristatellus Bates/B.C.A., Col, 11(2)" is herein designated lectotype and so labeled. Three other type specimens were from the same locality, onewas from Tabasco, San Juan Bautista, and one from Paso Antonio, Guatemala. Chupaderos; Villa Union. TABASCO: San Juan Bautista.
TAMAULIPAS: San Fernando. VERACRUZ: Jalapa Puente Nacional; La Gloria Cardel; Paso Cano. FIGURES 17, 31; MAP 8 Trichiorhyssemus altematus Hinton, 1938 :127.-Blackwelder, 1944 MALE.-Length 2.7 mm, greatest width 1.2 mm. Elongate, slender, nearly parallel sided, widest at middle of elytra. Color dark reddish brown except front and clypeus, prosternum, and legs lighter reddish brown. Head tuberculate with large, subequal tubercles of front and clypeus, a large, obliquely elongate tubercle on each side of middle on vertex, several large, irregular tubercles anterior to eye; anterior clypeal margin feebly emarginate between dentate angles, barely perceptibly reflexed. Pronotum 0.8 mm long by 1.0 mm wide; surface densely, evenly tuberculate throughout with 4 distinct transverse ridges, posterior 2 ridges broken medially ( Figure 17) ; lateral and basal borders narrowly margined, with fringe of evenly spaced, flattened setae. Elytra 1.9 mm long, 1.2 mm wide, humerus sharply dentate; striae deeply impressed, punctured, punctures separated by slightly more than their diameter; sutural and all odd intervals with a high carina, alternate intervals with a row of low, rounded tubercles (Figure 17 ), each tubercle with a barely visible seta and a corresponding seta on alternate carina. Mesosternum alutaceous, strongly cari-nate. Metasternal midline deeply impressed, complete, somewhat foveate medially; surface rough, scabrous, with short, flattened, scalelike setae. Abdominal sterna alutaceous, with regularly spaced, short, flattened, scalelike setae. Pygidium strongly alutaceous, feebly tuberculate, with two flattened apical setae. Foretibia smooth, with 3 lateral teeth, posterior tooth at middle of tibia; spur long, slender, abruptly curved downward at apex. Middle and hind tibiae equal in length to femora, each apex fringed with short, unequal setae and 2 spurs, outer spur slightly shorter than first tarsal segment, feebly sinuate. Hind tarsus shorter than tibia, basal segment as long as segments 2-4 combined, segments 2-4 subequal in length, 5th segment almost twice as long as 4th. Genitalia with lateral lobe short, broad, nearly truncate apically; internal sac lined with minute spicules becoming dense apically (Figure 31) 
Trichiorhyssemus alternates Hinton
